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PURPOSE: An electrostatic chuck with a cooling 
channel on its surface is provided to improve CD 
(critical dimension) uniformity in a wafer and 
increase yield of the wafer by minimizing a 
temperature variation of the wafer mounted on an 
electrostatic chuck. CONSTITUTION: A wafer is 
supported by a chuck base. An electrode for 
supplying a DC voltage for providing electrostatic 
force to fix the wafer is included in a dielectric layer 
(400) formed on the chuck base. The first cooling 
channels(501,503) induce coolant to' the dielectric 

layer to control the temperature of the wafer. The first cooling channels are made of at least two 
concentric circles formed on the dielectric layer, positioned near the edge of the wafer. The second 
cooling channels(505) are formed on the dielectric layer to interconnect the first cooling channels. The first 
penetrating channels(51 5) penetrate the dielectric layer to supply the coolant to the first and second 
cooling channels. The second penetrating channels(517) penetrate the center of the dielectric layer to 
supply the coolant to the center of the wafer. 
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s. 2bfe * H-^4 ^A]<]«n 4* ^aj-fr ^|*Hr s\ »Hi* ^47] 4«h 3 Hjoi^s] ^<3-g. 71)^ as 
£ 2ctt ^AHofl 4$ 3 ^sKr 4) Hflojif. ^xgs).?] flaw ymQ-S-S- £4$ tfs!J£o|4. 

£ 2d£ ^1*W 3344 ?48>fe a) aW^f. *t^7] 41 *M £ 2b3 A+ # «N 5LA]$ ^ 

H«14. 

£. 2e*r £ 2bs] Bofl^sl ^ #7fl# 1i347] ^sfl H*W±3. £A]$ S«£<»14. 

£. 2f*r £ 2aS] elHS ^(iif t hole) ^. £tg«} 7 | 41«J>H 7|^££ £a|$ £1^14. 

S. 3a % £ 3b 44-8: «■ *«S4 *M«M «1« ?^4*r *lS(sheet) ^4 *?14* 

£ 3cfe«-««S4 4 1> 3 AlE( s heet) *sl|S JMJ- -fr^-f ^^*>7] ^siM E 

3a4 C-f# «HH £Aj$ Jg<gE«]c|.. 

£ 3dfe 5L 3aSj C+«M*I 3347] *UW 7m«l as. £Al# ^£o}4. 

£4fe*tf*£] 414-fr.M ^Il«%«>il#^^«}-7l ^aflJH 7flsf^o.s £.4$ ^g.£°]4. 

£. 5afe £ WW <gA]oH S]tb Hi4 -fMLS] 42«qH* -a^*}7) *]«H 7^2)^ £a]$ 3§^ao14. 
£ 5b*r £ 5a4 E-f-ofl ^a]« 4# -§3471 3sfl4 7j^«S 5LA]# ^£.<>14. 



tt«S4 3-*? 



#4*? 7l-$ g{ n S-44 #zfl7)-s 

£ £4 ^-a}ofl 3} o.S. 44 floj^* 44*fca ^ ^ofl $Hs)( wafer )s] J^-i- ^q-A] 

^4 -8-3. # ?«14 3#3(ESC:ElectroStatic ChuckM #4 3W4. 

$7fl ±4# *|)a4*r ^-al. <|« cfl, qq- ^-uKdry etcher)sl ^-|-^ vfloj|fe f^ofl 

a]X)*}71 3«H ^^^^1 ^-alsjji $1 t)-. ^aj-g; ^^71^^ »1**H «B°lslS 7l^-g- ^4. o]e)$ 

^^aj^fe ^^7l^ ^^i f^-ai-fr ^A]?]7l 0« ^a. oij^cfl, ^^-4 ^-^ej- f-^. s^oji ?tii*Ka ja4. 

fl!«>l^sl ^-Ir-i- #7>a1?|7] ^«S^^ 4atB, 414 f 4^4(plasma) f-4 frg- f-tf ^ll^s) 

4 S'atv 4<M ^^r^«i A^S|ui 5U4. <8<»I4 *l*4 *se?V S<a*Ml ^-a)s)^| ^ Ajzj- 
fllelai $2] U7fl ^d^-(CD: Critical Dimension)^ *i7> t4«fl^fe *-««r7fl €4. 

«ljo]s]sI ^<y# ^jo^f. ^^ais] ssHfc 1 34a)?]7] 4f «H ^il^slb ^°H, m^m, «#(He) 

^ ^-S7f^uls]ji 4. o]e]^ <gEfloi] nj-aj. ?|o|jj] aj^^ o.s <S^*7)] €4 4 

4^i, If- -fi-S-s] ^eH# 7fl-a*W ^l^lsl^ s^tb ££ ^«4jiAf 4^ c^^> *)s&<>\ mms. 
5U4. 

ting)ofl ai^A-j ^^s)uixi4. 4 3 1> <H1 2li>-fr^i4-& ^ifl^ia 3fij7j^f as, # ^^71^-i- 

^ A ^]7]7l fl«H-Hfc- 4* *JtfS ?17>«W«> *4. »14 ^ °]7Kr ^ 

^4fe >&£*l] i4(device)o)l ^(damage)-g- ^.^1j2.5. ^-S-^t Xl<H "S 1 -^ ^r-ir* ^)sM?lc ^»Jo.s q 
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44^44. 

434 3-f 3434 7f# 43 Jf-443 4?J(arcing)«Hl 4sfl 44 #4(anodizing) 444 $334 444 
4444 4^4 ^ KSl^, 44 44. 333 444 ^14 444 fe- €43 3#4 ^ 434 <r 44. a 
IK 44 4*11 444 4£44 434 ^ 44. 



414 o|^.ji^*^ 7 |£*j 44 
4 414 4*a4«fe 4^3 44*r. 3434 #44fe 4444 £<£ 3^444, 40)21 43 cd ?<y 

£* 7fl>at «r 44 4444 *3 *tm« ^ 44 414 4^1- 7334 3434 4^h=- 4 44. 



414 ? % % 44 

#4 4#3 444 4344 44 4 4*3 «g j*^*. *i*)4£ a) 44^(chuck base)4. #4 444 

1- JI344 44 34434 4*44 44 34 444 4*44 444 4*4 ^34:2. tf 7 l 3 44^ #4 £ 
34£444, 3 #7] 4444 #7| 4444 4)44 4£44 4*B $342, #4 4444 7} 

#43 ^ofl ^-fA]7ll 4344 #4 434i34 134 34£f" 4#4 ^4]# $43 41414 4^44, #4 

414)4 *a* #£ 44 4444 #4 434 3.44 134 424)4 43.44, #4 41 ^ 4244 # 
7] 4)44 4^*V7] 4*1) #7) 4444 444fe 4144 4 #4 4444 ^4 44 47I 414* 4*4 
4 4*fl #7l 4444 4*44 424* *** £444 ^34^ 4)4 -ft-s* £44^ ?34*r 343-I- 
4*44. 

#7) 4344 444 3^44 444 4s# AM4 # 7 ) 4^o| 4^4 a]e S a^ #7| 4) 4o]i #4 j^l 
4 3? 444 34 + 5tf4. 

#7l 41414 4^4 ^ #7i 4444 *34 44* 41414 4ste #44 #7] 4444 344 1/4 444 ^oj 
4# #7l -fH!4 eil^sls-?-^ §<H-& fl*}4 tt ^ $U4. 

#71 42414 ■S-s«'g:«i<H£. 84 £<asu,443 42414 -8-^4 #7) 41414 ^ ^4^4 ^11414 * 
3L7\ 44fe 4^ ^lesl #4 42414 *S4 #7] 42414 *S4 #4 ^1141- +s*<>i zj-zj- o4^ € ^ 

sa4. 

*< a fl 4^^, ^^4°0 #4S]^ ^^slai 3841- 3£44<4 431 cd 4>af ^ 5a 4. 

°H 44. «H*4 ^4 34 *443 t jttfe 414 -fra* ^44^ 333* ^l^t ^ SI4. 

44. ^ 4^44 *«S4 ^*H1- #^*1 ^^44. ^el4. €• l^s) ^^Ht^ 4^1 7H 4^ 3 
4s «■ *^*i «44 441 44 #^4fe#^H#s. 4^1 434«H4*r 4^£)<h^4^ 

444. ^ 4^4 ^^141-S: 4^444 4^-S- 7|4 444 €■ ^* M4 4444 41*44 444 

4 J ?4<H*lfe 7344. 44>H. £44^14 je.±sj <g>^ M4 144 7^b).7| 444^4 ^o]^, 
S.4 #44 §-44 Sis i44 jQ-rtfe ^^4 A4;4 4 D )44. ^4, <H4 -f 6 ! 4# %■ '#'4 444-& 44^ 

3-94), #4 44 #4 4^ ^£E^ 4£4 444 4« 3^44 $44 ^ 4a, at. a. 444 434 t 
4 7H4s)4€ <r 44. 

4 414 4a]4*4a^^oi 4 ^4^4 #45)^ 4444 ££44*444. 3434 444 a 
44 #4 4444 4#4eH 4-f*14 4*14^34£§ 4#4 ^44 4!4 4s. 44 £<?14 3434 
^*44. 44 44 ^44 414 4.3.4 Efl^ 4«84 3434 #444. 43 34 ^4 4^4 £4 ^34 
44 4 #°fl ^r s J)4 4 4444 4£ 444 *L4 4^44 4 t 44. 44 44. *H4 4^3 CD 44^4 
34 71)44^44. 

H^s 5bfe-4 414 4344 44 3434 4144 4*H4 443^.S E34S4S44. 

s. 14 4 414 43 44 4€-3434 ?H43°J ^34 4144 443 443^-S £.34 £444. 

£ 14 42:44. 4 414 4344 44 3434 34 43 f-4 ^r s J4 444(100)4 334 3 44^(chuck 
base:200)4 X444 ^344. 3 44^(200)4 4^4fe 3 44^(200)4 3344 44 3 44(£343 ^ 
4)^4^34 £ r£Sl4. 
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e] 3$ 3 m!°1i(200) 4<Hlfe 444(400)3 £°J44. 434(400)-S- 1!43A.S. 44 44(anodizing) f-3| 3*8 

3 3*34 t 1 SflA4. €• 4^3 43°W3fe l£S. A]E( sheet) 333. 3 nllo|i(200) 4ofl 
¥4 4443 $444. 3C 443 *)Eir -fj-^*)] aJ)lA]H(40i)4 3)123^(402^ 3t€ «gs|]£ ^sj ^4 
. 3 ^Sj a]es.o] c] a) $3 a^oj =^£ ^4. 

a H, 44*11 *fll3E(401)4 323^(402) 4«Hfc- 44 #4(300)3 £°J44. 3°fl 44, 444(400)3 uflJjM] 
3^(300)3 7333 €4. 44(300)£ ?e]CCu). 4-?-34(Al) £rr f-3 « 34(Mo) ^4 £4 ^4 
<r 4A-3.443 *8l3H(401)44) 33$ H4 444 234^.2.3 ^ 5U4. 

34 43 444(400)4 443 3^3 ^4 5J «§Ajg S-f . 443 3£* ^Hr4 44 4^-& 44 4 

4 g-4s <44fc S3 7Hr«M, a. 4 334 44 44-Sr ^$4 t 1 44. £4. 443 3S4 ^-4 4443 4 

44(400)4 SMJ 444(400)3 43 ^3, 43, 44(300)4 $1133(100) 433 ^23 e(402)3 

^34 3-f SMI ^ fl4. 33 44, 44(300)3 a.4 34 44(V)4 °J4434£ 

4 44*43#4-«33fe3i3 4**fl44. 

443AJL, -8-3*4(400)3 ^34 34 1.3mm 3^ 443 *l4B(40l)fe tfl^0.7mnS. 43 

3-2..S. ^=93 $<S44H Jf444, 433 ^12a|e(4 02 )^ c|)4 0 .3mn.3 3^ gf4 34. 0)0)] 4 

4 443AS 44(300)3 ¥3fe 34 0.3mm 3S-33 44. 

44. Ji4 4£ 34 44(V)-fr 444fe ;g4 434 ^ 4¥4& #3fc £4* t^U. a*. 334 4 

33 333 444(400)3 44 43334 44 44 314 f-3 $33 3433 *r33 4±434 33 44 4 
£4 3 4-1-4 3 3 4^ 4£ 4 3 444 £43 as 434^ 5t) 4. 

a*, 34 34(V)3 °J4b ^2Ais(402)ofl cft^i ^e)-f=^ *w 

21(100)-! «flo|i(200)S.-?-Ei jitj- om^l?lfe S°I 4^44. ^, *Ms|(l00) §e| a] ifl^Slsa^ ^ 

41-°) *3i4(net charge)7l- OAS S)<H *D<>14(100) #4°l , 3(slidin g )«14 ^ti 6 ! #e}7> % 

°1 4^4711 «4- 

*fr ^fl- ^°J-3 °J4^ ^o]3)(100) S-el Ajofl ^ ofl^ct), - mTorr^l <23 4<H14 *fl 

«■ 5U-& ^43(spark) #?|* *4«ht D ll^- #£44. 

c l2l«- ^3l^^4 -n-^i 4(400)3 <fl°lDl(100)Sl ^4^- 3^- ^zj- ^(500)7f ^ $14 6 1 

34 ^4-frS(500)fe *l^o9 44 «I ^^44^. 3HbK100)s1 ^^ofl aa#(He)* ^|-?4^ *4*I(100> 

# ^4^1 ? d-2.^ ««1 4(100)3 7)M*Mi ^4. «7fl7H 4-8-3 <H * >5 4*3.3 $1I°133 

3 7}# 433 o)7)*).ai $a<H, 4 d l £ >H 34 £43 CD ^144 4^*4. #11013(100) ^*1H 33 

^?J4 ^, «4* 3^447) ^sfl-H -e- *«8«H4fe A fls.-g- ^Efl3 ^4 -ffs.(500)3 t 1 ^* 

>0444. 

43, £ ^1433 ^^4.^4(400)3 S.^ ^^J3fe ^4 4s.(500)°fl l«8ti <a#£ 

4fe ^^.fe- 3 BH°!^(200)5.-¥-3 ^4 +S(500)«| 44S^ 4§f-(through hoierSLAlsj*) =ofl fil«flA^ ^ 
^€4. ^34, XI «J< 1 13(100)3 -S-£ *H4*r -8-^4(400) «J4 -n-s(500)3 37fl 3^*1 

^4 +a(500H 0 J-§-4«j 4414*1 *«S$4. 

£2a tj)3 JE2et**'j3 il^H-H 34 ^j4^ 3 «fl°l£# ^^43 3*114 n^^-S. £A)t>£ 

^*o)4. s. 3a q)3 £ 3dfe *»83 ^^1<=fl°tl 34 t^4£- 4s Jf4 4^4 #44# 

43 3««4 £.4$ £^#34. 

^s)13 as. £ 2afe £ 1^3 ^ A HH1 34 ^43-1- t^4£- 3 «H3^«- €«343 3s«4 3 all°]i3 
7fl^3AS £a)^ sg<3£33. £ 2bfe «• *«S3 ^3«IH1 34 ^4^ 3 «fl»1i» ^43 4*113 

3 313^3 ?14-a- 71143AS. 2.3^. ^^5.0)4. s. 2c fe ^ ^3 ^Alofloj 3^ ^-aj^ 3 ^o}± 

# -^^43 3*113 7843AS. ^£34. £ 2dfe s. 2b3 AJft 4^ £34 fl«£44. £ 2efe £ 2b 
3 B°H33 41 47111- ^«343 3*11 7fl43As £3^v ^^34. h 2^ £ 2a3 *■& 4^43 4« 
3 7)1 43 as E3t> 4<3£34. 

a33. £ 3a II £ 3b^r «■ 4^3 43°iH 34 343* ? A J4*r 3s ^.4 4^43 
3«H3 7H43AS fi3« ^4£ 5? 44£34. £ 3c£ £ 3a3 C-f-t 4H1 £34 5 S4£3^, £ 3dfe £ 3a3 
C-¥-^133 41 4^43 3*113 7H43AS £3^ 44£34. 
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44. £ 2a 44 £ 2f* 4^44. 4 44^(200)4 4f D l*A3. 1444. 444(100)4 444 44 44(210 
)4 44 444(230)4 £ 2a4 44£ $ £ 2c4 444 44 44 44 44 $444. 4 44^(200) 

4 44(210)4 444(100)4 1 44 ^ 44 444 14 4444. 44. 4 44=^(200)4 44(210)4 4 
4 444 (100)21 4 £4 4± 44 4444. 41 14, 200mm 44 444(100)4 44 £3(210)3 444 44 
196.1mm3 4^44. 

44 444(230)44 4 44^(200)4 n4 44, 444. *s(bolt)# 44 444(231)4 44 4444. 44, 
44 444(230) 444 44 44 441 44 44 44-0) 44£4 44. ^44, 4 44^(200)4 44(210)4 
44(bare) 443 4444. 444 44(210)4 £ 3a 44 £ 3d4 444 42). £4 444(400)4 -¥-4 S! 44 
€4. 

44. £ 2a $ £ 2b4 44£4 £ 2c2l 44£4 444 44 44 4 44^(200)44 444 £-^£14 443 
4. 44 434(400) 444 £444 44(300)4 44 444 444 44 £4(£444 44)4 44 44 44 
4 444(21l)ol 4444. SE4, 444(100)4 444 44 4£M 4(lift pin£444 44)4 414 4£S 4(iif 
t hole:213)4 4444. 44, 4(213)4 44 4H4(4pin lifter)* 44 444 £444. 

£ 2f* 42:44, 4££ £(213)44 444 4 444(air hole:203)4 4444. 4 4 4(203)4 4 44^(200)1 
4444 2151 4(213)4 4444 444s. 444(100)4 4-44(u P -down) 4 "II 44(air)4 444 4*11 4 
— — 44 444 4444 44 444 444 4 44. 4. 444 £44 44*1 4 4 -2.34, 4— S 44 444 
4*44 44 444(100)4 4-4*4 4444.4444£4 4£44. 

44 £ 2a 4 £ 2b4 14£4 £ 2c4 44£1 4244, 444(400) £44 14144 43.(500)4 444 
41-4 4444 44 41444 444(215)4 44 4, 444, 84 14^4. 44 44 41444, 444 414 
44 444(215)4 444(500)4 1444 4144 434 4444 1444. 44, 41444 444(215)1-4 
444(100)4 7lfi£ Ji44 4. 444(100)4 44 444 444 444 4444 4 44^(200) 44 444 
4444 44£4 44 44 4444. 44, 444(100)4 4^.2.3 ^44 4, 444(100)4 4444 4444 
4 44^(200) 44 444 42444 444(217)4 4444. 44 44 41444, 444 42444 444(2 
17)4 444(500)4 1444 4244 434 4444 1444. 

£ 2b4 44£ 4 £ 2c4 44£4 4244. 4 44^(200)4 44(250)44 444 41444 444(215)4 
42444 444(217)4 444 444 444 4444 444 4 4£4 44 43(251)4 ^-4si(groove) 34 
a. 1444. 444 44 43(251)4 £ 2b4 £44 44 44 43 4444 444 4441 144 :i4«3 
1444. 

444 44 43(251)4 444 344 4444 £ 2b4 A 444 44 £44 £ 2d4 4 4 4 4 4 44 4244 
444(217)4 4444. £4, 44 43(251)4 4444 4144 444(215)4 4444. 

44 44 44 43(251)4 444 4144 444(215)4 4244 44»(2l7)ite «44 444 4444 €4. 

£ 3a 44 £ 3d# 4244. 444(400)-fr 4S %4s ^ 444 44(300)4 4444 4444 «§ A J€4. 44 
4(400)4 £ 3a4 444 44 44 4 44^(200)4 144 44 a 144 4«€4. ne] jt, 4 44^(200)4 
144 4£S 4(213)4 4444 4££ 44 £444 444(400)4 4£S 4(413)4 4444. 4^3 4£44 
44 444 4£H 4(413)1-4 444S. 4444. 

444(100)4 4£ 44, 4. 444 444 444(400)4 44 £444 44 4S(500)7> 1444. 444 44 

43. (500)4 44 444(100)4 44 44 444 444 444 4444 444(400) 44 444 44£ 4 4 
44 444 144 4144 431(501,503)14 ^4^. 143 4444. ^2, 4144 431(501, 503) 4 
^ 44 4144 444 144 4244 431(505) 1444. 44. 444(400) 444 444 44 l.3u4 4 
44H3. 4144 431(501, 503) £4/ 4 424 4 43!(505)£ 44 44 0.1m 4£ 444 44 lmm 44 
^4^34 1444. 

41 4 4244 431(501. 503 4 505)4 444 4#4 4444 44 44 4(400)1 4444 4144 43(51 
5)14 4434. 4144 43(515)4 4 44^(200)4 444 4144 4-44(215)4 4444 444 4434 

44, 444(100)4 444 4444 444(400)4 444 4244 43(517)7} 444 f -§•-§- *iM4a 0 o)4 3 
44 4444 444 4444. 44, 41 4 4244 43(515, 517) 44 44 0.5mn4 44-2.3 4444. 

44 44 4444 44 43(500)4 444 144 41 4 4244 431(501, 505)14 444(100)4 ?ltiS 
4 4 444(100)4 44 44 44 4444 4444. 4, 444 £44 4 44 444 454 444(100)4 4 
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4 43 444 4 (100)4 *U ft* £.4 4tfl4-2.3 ^4 43(500)* 7444. 4*1, *l)°l2](100)s] 

*4 4444 4*1 424* 43(517)4*1 ftA)-£]£. vjaBtt 4*4<>I 441- *r M 44 43(500)* ?444. 
444. 443^-3 ^|ol^(100) *4 444^ 44)$ 43)4 4144 43*(501. 503)44 31 *34 4244 
*3#(505)ft 4444 &fe4. 

4* 44. 4144 434(501, 503) * ^44 #)*14*r 44 43(501)71- $44 *H4(100)4 4^4343 «fl 
44(100) 4*4 1/4 444 7]e] o>ai| *]*)45L4 ^4 ^(500)# ^444. 4* 44. *H44U00)4 200mm ? 
44 44. 44 4144 *3(501)fe 444(100) 4^43-f s] 3i~ 444(400)4 4^2)^3 44 38mm 4£ 
1-4*444 ?ti]sj ^ sacf. 444 4144*3(501)4 44£r 444.2.3 b)HS *(413)4 4e4£-444 
44 e]=S £(413) M4 4 444(400) SEfe 44 4(100)4 4¥44 7>44 2]*)4t|1 44. 

44 44 ^zj- -8-.£(500)* 444 (100)2) 7>4 4e] 4*4 51 -f*)4 ^444, 444(100)4 7>4 44 ft*4 rfl 
4 *£ 44* Mcf £4*) *M§4 ^ #4. 44 44 44 4* ^*J4 nil 444(100)4 44 ft* £4ft 7f 
4 44 4ft444 ft£ 444 ^44 514 1)42)44. neiq-, -g- 4444* *fl<>ls](l0O) 7>4 4e)4 4-§-s)^ 
444(400) 4ft4 4*4 i* 44 434(501, 503, 505)* 4*4 o. Sf J@^S)7fl 4*14°..3.4 444 ftS. # 
44 44)4* £44 Afi 444 ^ 44. 

44, 4244 *3(517)4 4l4* 434(515)4* *# 44 7> f-AH 4444 <^ jfl4. o)^ £ 2 b* 42:44 
444 44 44 4 44^(200)4 ^4(250)4 ft4 *3(25D* 7444 n^f 4*44. 

ft 444 4444 45. .34 43(500)4 431* 4444 444 4= 5H4. ^<^£ 7^ ^ 

ana sa^a 

£ 4« ^-2:«1-^, £ 3ai a«A]^ 44 ^ ^. ^X|o|o)| 2]^ >lli>|z]- -fr£a(50l, 503)-gr =l 

^ 214. ^, H 4<H] ^1^1^ 44 £o| Lfl*. ^)l^4 -J|-S.(50r)2l 2]^1§ e]H.E £(413)2l 2)5] 1^.4 4^ a ^ 
^4(400)2) Ell^B|4 4)1 4 3) (100)21 e))^-s)§ 71^6.5. ^ Jfl, -8-^4(400)2) e)]^e) *|]e) s| (100)2) ^)Ve)i 
4 4^711 ^al* ^ 5U4. -8-^4(400)2) tfl?4«M «H4 22nm ^£ *1*H) xfl^ »]1^4 *S( 

50104 ?M)=i ^ 5U4 

£5at ft <tf4«W 2)4 4)4-8-3.4 ^12^^0)1* ^"344 4«I4 7)14 ; a|*.s. £ A 14 J S4-£<>)4. s. 5t>fe 
s. 5a2) ^I4« 41- -S^ 44 fl«84 7)143:2.5. jea)4 44S.44. 

£ 5a S £ 5b« 4^44, E 3a<fl 444 44 Sft -S- 4^2] ^A]fl|e| 2)4 ^l«J4 ftS€(501. 503) 44 
^4 -8-^(503)4 #14* Jt4 444(400)2) Eflf-eH 44?fl 4^94 4 s 44. 4, £ 44 444 44 4<>) 
214 ^114)4 43.(5030* •8-44(400)2) s))^2)oii^ c))4 i mn ^£ ^0)^1 «)A) a <>|«)s ^ 4^ ^a)<4 ^ 
4*4. °134 4*lfe 4^3^.3 <fl44(l00)4fe ±47> ^s)4 ^ <a4^ o. a 40)34 ^eH*) ^4 
3mm *«(| *D4s)fe- 4ft»)4. °)s14 4ft, 4. 4^1 44ft(edge exclusion part)<H) 44 ^4 43(5030* ^44 
«.34 ft£ ^14* J£4 £43^.3 t 1 ^* "r Sl4. 

ol4. ft 4^4 ^^134 444* *44 444 4^44^4, 4 4^4 ©H 4-^44 ^ai, ft 4^2) 71*4 
44 M)44 4 #44 442] *]44 7}-4 4°1) 2)sfl =l «^©)4 7fl4«l 7>44 6 1 4444. 



412) Jl4 

444 ft 444 4=4, 4434 444 £34 44 43# *Hb)2] 7)- 4 42) ^4 ^4^144^7)) ^44 
«.34, ^]©lH)2) 7>4 42) c])4 ^)©)# J2.4 i4^o £ 4. 0J4. 34 ^4 -f-g. >zs|4 
nfl 9IM44 44) ftfta.4^ 7>4 43) 44442) ft£ 447> 44)4 ?W 4444AI, 4 4444^- 44 A4 
44 4 b)4 fts. 4 44 *4 4^ 5? 4 Jl43 as 4^1 4 =r SI 4. 

£4, ft 4421 4444>Hft 44*11 ^1^2] 44 3 44-2.3 444* 9-H145.34. 44*11 4 = * 4^4 44 
44* 7M|^ 44 *4s^^4ft 5l°l 7^44, £4 #144 44 44* ^34 4 1 Sl4. 4^4 «l«>14 442) 
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444 424 = 4 ^f. cH-f- &n $ &4. 44 4^, #44 S.4 44 44 44(V)4 47>4 

44-s. 444 44 £434 *444fe 34 7)4444. 44 44 4*8 44 sit!- 444 SE4 44444 ^ 
KM* 4*14 4 SiS, 4444 ^# 37l| 44 4 Sfle.4. 4444 *4 444 34 §7>44 ^ 



(57) 444 34 
^T 1 ^ - 1. 

444* 444-fe a) 44^(chuck base); 

44 4444 31444 44 447)34 44471 44 44 444 4*44 444 4-?-4 444:2. 44 4 4©} 
^44£«4fc444:S 

-8-71 4444 44* 44 ^71 4444 444 -8-S471 44 <84£U. 

44 4444 7 >4 44 44 4444 444-4 471 444 x^oji $44 44= 4 443 444 % Eg 4 414 

4 +s#. 

-8-7] 4i444.£t-4:£. 44 4444 47| 444 £44 *844 4244 -fra*. 

44 41 4 4244 43-44 44 444 4*4^1 44 44 4444 444£- 4144 4^4, 5 

47) 4444 4-84 44 44 44* 4*47] 44 47) 4444 4-84 444^ 4244 4-S-4 544^ HI 
4 4a» £44^r 44 4fe 444. 

^T 1 * 2. 

41*4 5U44. 

471 4444 444 4£#4 444 *1S* 444 47l 444 444 444 *1HS4 47] 4 44^ 44 4 
4 91 444 44 44-S~§.4*r 444. 

3. 

4144 444. 

47] 4144 4^4 * 471 4444 444 444 4144 *44> 47] 44=14 444 1/4444 14 
44 471 444 4^45.4-4 #44 444 444fc 44 43 as. 44 444. 

4. 

4144 SI44, 

44 4244 4^44 44=. 84 sl^sl 

444 4244 4^4 471 4144 4S4 4 444^1 4 144 43.7)- 444 44 4-B4 47) 4244 4a 4 
47] 4244 4^4 4^4 44 4144 4-S-44 44 ^14b 44 44 °a 44 444. 



£4 
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